The purpose of this study is to determine whether any regional or age-related patterns exist in graft choice for patients undergoing primary anterior cruciate ligament reconstruction (ACLR) within a large multicenter consortium. A retrospective cohort study was performed using data collected from the Multicenter Orthopaedic Outcomes Network (MOON) on patients having undergone primary ACLR. Patients were stratified by age group (younger than 20, 20-29, 30-39, 40-49, and 50þ years) and four demographic regions (Midwest, Southeast, Northeast, and West). A total of 2,149 patients (1,288 males, 861 females) were included. At least 70% of the patients were treated by a single surgeon in three of the four demographic regions. There were no clinically significant differences in body mass index (BMI), and no statistically significant differences in Marx activity rating scale (p > 0.05) between regions within any particular age group. There were significant differences in the proportion of autografts versus allografts used for primary ACLR between regions in every age group (p < 0.01). There were also significant differences in autograft (p < 0.001) and allograft (p < 0.001) harvest location based on demographic region. The Southeast and Northeast were more likely to use bone-patellar-tendon-bone autograft while the West and Midwest were likely to use hamstring autograft. Within our consortium, regional patterns exist both in autograft versus allograft use in patients undergoing primary ACLR, as well as harvest location of autografts and allografts. Given the similarities in average patient BMI and activity level between regions, as well as the single surgeon influence in three of the four regions, the regional patterns in graft use are likely due to surgeon preference. 
Previous studies have examined regional patterns of orthopedic surgical procedures within the United States, including superior labrum from anterior to posterior repairs, 1 biceps tenodesis, 2 surgical treatment of lumbar spine pathology, 3 and others. [4] [5] [6] [7] [8] However, no study has analyzed the demographic trends of graft choice for patients undergoing primary anterior cruciate ligament reconstruction (ACLR). In young, active patients undergoing primary ACLR, several studies have demonstrated a significantly lower graftrupture rate with autografts compared with allografts, and therefore autografts are used much more frequently among patients in this age group. [9] [10] [11] In some demographic regions within the United States, older patients are also very active, though it is unknown if ACLR graft choice for these patients more similarly reflects that of young patients. It is unknown if patient lifestyle based on climate and age demographics appears to play a major role in graft choice or if treatment decision-making is solely made with an evidence-based approach or surgeon preference. The purpose of this study is to determine if any regional or age-related patterns exist in graft choice for patients undergoing primary ACLR within a United States-based, large multicenter consortium. The authors hypothesized that patients in generally more active regions of the United States are more likely to undergo primary ACLR with an autograft at older ages.
Materials and Methods

Study Design and Setting
A retrospective cohort analysis was performed using data collected from the Multicenter Orthopaedic Outcomes Network (MOON) for patients undergoing primary ACLR. The data collection methods by this group have been previously reported. 12 
Statistical Analysis
Chi-square tests were performed to determine significant differences in the proportion of autograft versus allograft use by age and demographic region, autograft type by demographic region, and allograft type by demographic region. One-way analysis of variance tests were performed to determine significant differences in age, BMI, and Marx activity rating scale between demographic regions.
Results
A total of 2,149 patients (1,288 males, 861 females) met inclusion/exclusion criteria. The mean age at the time of surgery was 30.9 AE 10 years. At least 70% of the patients were treated by a single surgeon in three of the four regions. The Midwest region had the most patients enrolled (n ¼ 1,453) (►Table 1).
There was a significant difference (p < 0.001) in average BMI between demographic regions (►Table 2). Unsurprisingly, the patients in the West region had the lowest BMI (24.7 kg/m 2 ) versus the Midwest and the Southeast regions, whose ACLR populations had the highest BMI (average 26.4 kg/m 2 at each site). BMI was further compared between regions within each age group (►Table 3), although statistical significance was only reached in the 20 to 29 and 30 to 39 years age groups (and not deemed to be of clinical significance). There were no significant differences in the Marx activity rating scale between demographic regions within any particular age group (►Table 4). Patients were stratified based on age group, demographic region, and graft type (►Table 5). The proportion of autografts versus allografts was significantly different across the four regions in every age group (p < 0.01), with the Midwest sites using a relatively high percentage of autografts in patients aged 40-49 years and over 50 years.
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BPTB allografts (►Table 6). Tibialis tendons were the most commonly used allograft overall.
There was a significant difference (p < 0.001) between autograft type and demographic region, with the Midwest and West sites using a high percentage of hamstring tendon autografts and the Southeast and Northeast sites using a high percentage of BPTB autografts (►Table 7). BPTB was the most commonly used autograft overall.
Discussion
The results of this study suggest that regional patterns exist both in autograft versus allograft use in patients undergoing ACLR, as well as harvest location of autografts and allografts within our consortium sites. However, these regional patterns are likely due to surgeon influence rather than patient activity level. For young, active patients undergoing primary ACLR, superior outcomes have been demonstrated with autografts in multiple studies. 10, 11, 13, 14 Table 5 Graft use for ACLR stratified by demographic region and age Variance in ACLR Graft Selection within the MOON Cohort Houck et al. 475
In terms of allograft types, O'Brien et al 33 compared
patient-reported outcomes and graft-rupture rates of BPTB allografts and tibialis anterior allografts in patients younger than 30 years. This study found no statistically significant difference in patient-reported outcomes and graft-rupture rates at a minimum of 1-year (short-term) follow-up. 33 Using an ACLR registry, Tejwani et al 34 examined outcomes after primary ACLR with allograft in 5,968 patients and found an association between higher graft-rupture rate and irradiation greater than 1.8 Mrad, BioCleanse (RTI Biologics, Alachua, FL) graft processing, younger patient age, male patients, and BPTB allografts. However, in young active patients, fresh-frozen allograft tissue for ACLR has been shown to provide long-term knee stabilization and functioning and help avoid graft harvest-site morbidity.
35
Given the abundance of outcome data available based on ACL graft type, it is interesting that the current study found significant differences in graft type based on demographic region. However, with limited surgeons representing each region, the results more accurately demonstrate variations between individual surgeon graft choice preference. In terms of allograft type, these regional patterns may simply be explained by health care settings in which particular hospitals or surgery centers may use the same type of allograft for the majority of ACL reconstruction procedures. The cost of allograft tissue used in ACLR is not compensated by the savings realized from shorter operating and recovery room times. Nonetheless, in a hospital outpatient setting, reimbursement has been shown to cover the expense of the allograft, offsetting the additional expenditure. 36 The regional associations based on autograft harvest location may again simply be due to surgeon preference, though autograft preference may also be related to a surgeon's training. Performing simply a database review and comparison can produce limitations such as the possibility that the surgeons are more likely to practice in the same region of the United States where they trained, and it is possible that orthopedic surgeons are trained more commonly to perform ACLR with BPTB autograft in the Northeast and Southeast, and with hamstring autograft in the Midwest and Western United States. The strengths of this study include the large sample size and prospective data collection. The limitations of this study should also be noted. First, some regions had low sample sizes of patients within particular age groups. Also, the Northeast, Southeast, and West regions were represented by only one health care setting each. Therefore, the results of this study do not necessarily represent the graft type trends within these regions. Furthermore, the small number of surgeons enrolling patients may decrease the reliability of our results. Finally, due to changes in data collection methods and involved MOON Group sites, it was necessary only to include data from 2002 to 2008, and thus the results of this study do not necessarily reflect current trends. 
Conclusion
This study suggests a regional pattern within our multicenter consortium sites between autograft versus allograft use for patients undergoing primary ACLR. The similarities in BMI and activity level between regions, as well as the single surgeon influence in three of the four regions, support that the regional patterns in graft use are likely due to surgeon preference. Furthermore, autograft and allograft harvest locations differ based on demographic region. Further studies should seek to determine whether the graft patterns demonstrated in this study have persisted in more recent years.
